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1. Introduction 

MedPAC is concerned that the current prospective payment system (PPS) for Medicare home 

health contains incentives that encourage the use of therapy relative to other services.  In 

particular, Medicare uses the actual number of therapy visits provided as a factor in determining 

payment, with payments increasing with the number of therapy visits.  Therapy episodes have 

increased significantly in volume since the introduction of the PPS and the use of therapy as a 

payment factor may have contributed to this growth.  In its March 2011 Report to Congress, 

MedPAC recommended the elimination of therapy visits as a factor in payment.  The purpose of 

this report is to outline a possible approach to implementing the recommendation, and to 

describe the likely impacts of such a change. 

In this report, we simulate a prospective payment system for home health that uses patient 

characteristics, but not the number of therapy visits, to establish payments.  We estimate a model 

of the total costs of visits provided using patient and stay characteristics from administrative data 

sources.  Predicted costs from the model are then used to set the payments per episode, based on 

those characteristics, for our simulation of this alternate prospective payment system.  Payments 

under this alternate PPS are then compared to payments based on case-mix weights from the 

2012 Medicare Home Health PPS (HHPPS). 

The models used in our simulation provide an indication of how a system would perform with 

truly prospective payments. This analysis is intended to offer a framework for redesigning the 

prospective payment system and the possible impacts of such a refinement.    HHAs would be 

paid the expected cost of treating a particular type of patient, but would not receive higher 

payments for providing additional therapy visits given the type of patient.  Payments would be 

based solely on patient characteristics, eliminating the incentive to provide more therapy to 

increase payment. 

In the next section, we provide an overview of the home health payment system and evidence of 

problems with that system, followed by a description of the data files used for the analysis 

(Section 3).  In Section 4, we report on the accuracy of the 2012 HHPPS case-mix weights and 
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the home health case-mix groups that underlie them, followed by estimates of the proportionality 

of the 2012 HHPPS case-mix weights to costs.1  In Sections 5 and 6, we describe the alternative 

case-mix model and report estimates of its accuracy and proportionality to costs.  In Section 7, 

we report the impact on patient and agency subgroups of changing to the alternative payment 

system.  We conclude with a summary and discussion in Section 8. 

2. Background 

Medicare beneficiaries who are unable to leave their homes without considerable effort and need 

skilled care (e.g., from a nurse or physical therapist) on a part-time or intermittent basis are 

eligible to receive Medicare-covered home health services.  In 2012, 3.4 million Medicare 

beneficiaries received home health services.  In return for providing these services, home health 

agencies (HHAs) received an average payment of about $5,247 per user and $2,677 per episode, 

with a total cost to the Medicare program of $15.4 billion (Medicare Payment Advisory 

Commission, 2014).   

The Balanced Budget Act of 1997 and subsequent legislation mandated that the Centers for 

Medicare and Medicaid Services (CMS) (called the Health Care Financing Administration at the 

time) develop a PPS for the reimbursement of home health services.  Under the PPS, home 

health agencies are reimbursed for care provided to home health patients for each 60-day 

episode.  The payment rates are based on patients’ conditions and service use, and are adjusted to 

reflect local variation in labor costs through a wage index.  If fewer than 5 visits are delivered, 

the home health agency is paid per visit by visit type, rather than by the episode payment 

method.  This low utilization payment adjustment (LUPA) is intended to guard against the 

incentive to stint on the amount of care delivered under prospective payment.  Adjustments for 

other special circumstances, such as high-cost outliers and partial episodes, can also modify 

standard payments.  

 

Under the current payment system, each 60-day episode is assigned to one of 153 Home Health 

Resource Group (HHRG) categories, according to a formula based on whether the episode is 

                                                 
1 In 2012 CMS implemented case-mix weights that replaced those in effect since 2008.  These are referred to in this 
report as the 2012 HHPPS case-mix weights.  Estimated payments, based on 2008 base rates and the 2012 HHPPS 
case-mix weights are referred to as payments based on the 2012 HHPPS case-mix weights. 
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early (first or second) or late (third and subsequent) in a sequence of consecutive home health 

episodes, the number of therapy visits provided in an episode, and indicators of functional and 

clinical condition.  Each episode is assigned a case-mix weight, which measures the relative cost 

of the patient’s condition based on their characteristics.  The case-mix weight is an estimate of 

the relative expected costs for all covered home health services.  Covered services include skilled 

nursing, physical, occupational, and speech-language therapy, home health aide, and medical 

social services.2 

The original home health PPS featured a large boost in payment for any episode including 10 or 

more therapy visits, creating a strong financial incentive to provide at least 10 visits to get the 

large payment increase, and few therapy visits beyond 10.  Indeed, the data showed increased 

clustering of episodes with 10 to 13 visits following implementation of the HHPPS (Coleman, 

Wu, et al., 2008).  Revisions to the PPS in 2008 introduced a more graduated scale of visit 

thresholds, spreading out the discontinuities in payment with payment steps at 6, 14, and 20 

therapy visits, continuing the link between payment and the number of visits provided. 

The changes in therapy utilization in 2008 suggested that agencies continued to be sensitive to 

the payment incentives of the revised system (Medicare Payment Advisory Commission, 2011).  

The number of therapy episodes with decreased payments under the new system—those in the 

range of 10 to 13 therapy visits—dropped by about 28 percent. Conversely, payment for episodes 

with six to nine visits increased by 30 percent, and the share of these episodes increased from 8.6 

percent to 11.6 percent. Payment for episodes with 14 or more therapy visits increased by 26 

percent, and the share of these episodes increased from 12 percent to 15 percent. The immediate 

change in utilization demonstrated that home health providers can quickly adjust services to 

payment changes in the therapy visit thresholds. In the 2011 home health payment regulation, 

CMS concluded that a significant portion of the changes in therapy use in 2008 was a 

“behavioral response” by HHAs attributable to the payment changes (Centers for Medicare & 

Medicaid Services, 2011).  

                                                 
2 The home health PPS has a separate case-mix system that covers non-routine supplies.  This project focused on the 
case-mix system that pays for practitioner visits and accounts for over 90 percent of home health payments. 
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Prospective payment is intended to encourage more efficient provision of care.  Linking payment 

to the amount of services provided runs contrary to the goals of prospective payment, as it 

generally rewards HHAs for providing additional services.  Having more (and smaller) payment 

steps tied to the number of therapy visits, while reducing the strength of the incentive to cluster 

around any single number of visits, simply takes the system closer to a fee schedule for therapy 

services, reducing incentives to use therapy services efficiently.  It also creates an unusual 

asymmetry in the treatment of different types of visits that is difficult to rationalize. The volume 

changes in 2008 indicate that financial incentives to increase therapy provision remain even 

under the modified thresholds (Medicare Payment Advisory Commission, 2011). 

How payments, costs, and margins vary with the number of visits provided in the 
current system 

By examining how payments vary with the number of therapy visits in the current HHPPS more 

closely, and comparing them to costs and margins, we gain a clearer picture of how the current 

payment system incentivizes use of therapy visits (the analyses presented in the remainder of 

this section are based on data described in more detail in section 3 below).  Using data on all 

episodes in the analysis sample with 40 therapy visits or less, Figure 1 plots average payments 

and average cost for home health episodes, by number of therapy visits actually provided.  Two 

payment values are shown.  The 2008 HHPPS payment reflects the payment rules in place at the 

time of the episodes.3  Also displayed are the 2008 payments under the 2012 HHPPS case-mix 

weights.4  Average costs are based on number of visits of various kinds and the average costs per 

each type of visit provided by agency.  Figure 1 shows how payments increase in a step-wise 

manner when patients receive more therapy visits.  After 20 therapy visits, payments flatten out. 

As was CMS’s intent, payments based on 2012 HHPPS case-mix weights are lower than 2008 

payments for episodes with 20 or more therapy visits, and somewhat higher for episodes with 

relatively few therapy visits.  We note that Figure 1 and other figures in this sub-section are not 

case-mix-adjusted, so that average payments and costs by number of therapy visits also reflect 

differences in patient characteristics besides the number of therapy visits. 

 

                                                 
3 The 2008 HHPPS payments were computed by applying the 2008 HHPPS case-mix weights to the 2008 base rate. 
4 This was computed by applying the 2012 HHPPS case-mix weights to the 2008 base rate. 
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Dollar margins—the difference between the episode payments and costs shown in Figure 1—is 

highest for patients who receive 20 therapy visits per episode.  This can be seen more clearly in 

Figure 2 which plots dollar margins directly on the y-axis.  Dollar margins are shown using both 

2008 and 2008 payments computed with the 2012 HHPPS case-mix weights measures.  Relative 

to 2008, the payments based on the 2012 HHPPS case-mix weights update reduced a spike in 

payment in excess of cost that agencies had received for providing the 20th therapy visit.  It 

remains the case under the 2012 HHPS case-mix weights based payments that agencies receive 

the highest profit, on a total dollar basis, for patients who receive exactly 20 therapy visits.  As 

Figure 2 shows, with more than 20 visits, margins fall steadily with each additional visit. 

 

Figure 3 shows how the percent margins, as measured by the ratio of total payments to total 

costs, vary by the number of therapy visits. Percent margins based on 2012 HHPPS case-mix 

weights fluctuate between 20 percent and 40 percent for patients with 20 or fewer therapy visits, 

begin to fall after 20 visits, and become unprofitable after 30 visits.  Figure 4 shows the relative 

frequency (i.e., volume) of episodes by number of therapy visits provided, along with the 

payment-to-cost ratio (using 2008 payments) for comparison. The number of therapy visits for 

most episodes are in profitable range. Figure 4 shows only a small amount of “clustering”, where 

spikes in episode frequency occur at spikes in profitability. In prior work using 2007 data, when 

the payment system had involved a single large spike in payment associated with providing the 

tenth therapy visit, we had observed significantly more clustering than what is observed in 

Figure 4. 

 

Figures 5 through 8 provide similar analyses as Figures 1 through 4, respectively, but plot the 

number of non-therapy visits on the x-axis.  Figure 5 shows average episode payments and costs, 

by number of non-therapy visits.  After 5 visits, average episode payments are about $3000 per 

episode, with little variability, whereas costs increase with the number of non-therapy visits in a 

roughly linear pattern.  Holding patient characteristics and the number of therapy visits fixed, 

additional non-therapy visits within an episode do not result in additional payment. The limited 

payment variability seen in Figure 5 reflects small differences in case-mix weight for the average 

patient as the number of non-therapy visits increases.  Across this range of visits, the typical 
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number of clinical and functional characteristics that drive the home health case-mix weight and 

number of therapy visits for patients vary modestly.   

 

Figures 6 and 7 show dollar margins and percent margins respectively, by number of non-

therapy visits.  Margins are very high for episodes with few non-therapy visits.  Percent margins 

are more than 50 percent for episodes with fewer than 7 non-therapy visits.  Margins fall with 

increased non-therapy visits and become negative after 17 non-therapy visits.  As shown in 

Figure 8, most patient volume (measured by the relative frequency line) is concentrated on 

patients in the profitable range of the number of non-therapy visits.   

 

Additional perspective on the incentives created by the relationships among the number of visits 

and payments in the current HHPPS can be obtained by examining the marginal effect of an 

additional visit of each type on payments, costs, and margins.  We estimate the marginal effects 

with linear regressions as shown in Table 1 (this analysis focuses on the payment measure based 

on the 2012 HHPPS case-mix weights).  To limit the impact of episodes with extreme numbers 

of visits (visit outliers), we exclude episodes with more than 40 therapy visits and more than 40 

non-therapy visits.   

 

Using the payments based on the 2012 HHPPS case-mix weights as the dependent variable, the 

findings in Table 1 indicate that overall, an additional therapy visit is associated with an 

additional $150 in payment, whereas each additional non-therapy visit is associated with an 

additional $9 in payment. Jointly, the number of visits (expressed in simple linear form) explains 

81 percent of payment variation in the HHPPS.  Using costs as the dependent variable, the 

second column of results in Table 1 shows an additional therapy visit is associated with an 

additional $140 in episode cost overall, whereas an additional non-therapy visit is associated 

with an additional $89 in episode cost.  Using the dollar margin (payment – cost) as the 

dependent variable in the third column, an additional therapy visit is associated with an 

additional $10 in margin, whereas an additional non-therapy visit is associated with an $80 

reduction in margin.   
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The findings for margins in Table 1 in particular help clarify the incentives of the current 

HHPPS.  Providing an additional therapy visit while holding the number of non-therapy visits 

fixed would net an additional $10 of margin.  But substituting a non-therapy visit with a therapy 

visit would net $90 of additional margin.  The current system therefore contains a strong 

incentive to substitute non-therapy visits for higher-cost therapy visits whenever it is feasible to 

do so.  Trend data from 2000 to 2012 shows declining home health aide visits per episode 

accompanied rising therapy visits per episode—a pattern that is consistent with the incentive to 

substitute non-therapy visits with therapy visits.5   

 

Given the features of the current HHPPS, we would expect agencies with a higher share of 

therapy episodes to be more profitable.  We find evidence of this pattern in Table 2. Agencies are 

grouped into quintiles based on the share of their episodes that are therapy episodes (episodes 

with 6 or more therapy visits).  Agencies in the bottom quintile of the share of therapy cases 

provide 1.7 therapy visits per episode on average, while agencies in the top quintile provide 10.7 

therapy visits per episode.  The results show significant differences in overall profitability for 

agencies depending on how much therapy they provide.  The payment-to-cost ratios for the 

bottom quintile of agencies providing fewer therapy visits is 1.14, as compared to 1.22 for the 

top quintile providing more therapy visits.  A key driver of the differences in profitability shown 

in Table 2 is that the agency groups providing more therapy visits tend to provide fewer non-

therapy visits, which offsets their increased costs overall while having no effect on payment. 

3. Data Sources 

Analysis sample 

The primary data source for this study is a 20 percent sample of home health agencies and their 

associated home health episodes from the Home Health Datalink file for 2008.  Each record in 

the file is a home health episode.  We use data from two episode-level sub-files: the home health 

claims file and the Outcome and ASsessment Information Set (OASIS) administered at the 

beginning of each payment episode.  The claims file contains detailed information from the 

Standard Analytic Files and other sources about utilization, payment, and provider and 

beneficiary characteristics for each episode.  The OASIS file contains the OASIS assessment 

                                                 
5 This is based on an unpublished MedPAC analysis. 
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instrument data for each home health episode, including detailed diagnoses, measures of 

functional status, and status of wounds and ulcers.   In addition, we use agency-level data on 

costs per visit from the Health Care Cost Report Information System (HCRIS).    

 

The analytic file for this study is obtained by first merging data from claims and OASIS using 

the beneficiary Health Insurance Claim (HIC) number and the episode from-date.  The claims 

file contains 1,221,257 episodes. Of these, 70,694 episodes do not have a match in the OASIS 

and are excluded from the analytic file.  We then excluded episodes with one or more of the 

following problems or characteristics:  

• episodes overlap (1,279) 

• episodes of fewer than 60 days (44,769) 

• the claim has a Low Utilization Payment Adjustment (106,066) 

• episodes that have missing data not due to skip patterns (746)  

• episodes without a report of total minutes of service provided (8,341) 

• episodes that did not use the updated coding of diagnoses (145,907) 

• episodes from Puerto Rico (1,278) 

• statistical outliers with a log of total resource weighted minutes more than three standard 

deviations above or below the mean (5,570) 

• episodes missing home health resource group assignment (2,013).   

 

Our sample size prior to excluding payment outliers and agencies without data on costs per visit 

is 832,322 from 1,835 agencies.  

Exclusion of payment outliers 

MedPAC became concerned early in the project that including outlier claims in the analysis 

could raise issues.  Public reports indicate that a significant share of outlier claims may be 

fraudulent, and that the utilization reported on many claims reflected fraud rather than the 

appropriate costs of providing needed services (Centers for Medicare & Medicaid Services, 

2008; Weems, 2008).  Payment outliers comprise 3.75 percent of the otherwise valid sample 

(31,284) and the decision to include or exclude them has a substantial effect on the model 

predictive power and impacts.  For example, whether an individual can self-inject medication is 
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quite strongly related to service use in the full sample, but essentially unrelated when the 

payment outliers are excluded.   

 

In evaluating whether to include payment outliers in our sample, we examined whether outlier 

use was related to particular HHAs, beyond what one would expect based on its caseload 

composition.  Agencies with disproportionate use of outliers not explained by case-mix are 

relatively likely to have abused the outlier system.  We first modeled receipt of outlier payments 

for an episode as a function of the independent variables in our model.  For each agency, we 

predicted the expected distribution of the number of outlier payments given their mixture of 

cases and the probability of seeing at least as many outlier payments at a given agency as we do, 

just by chance.  We found that a large number of agencies receiving outlier payment do so 

significantly more often than we would expect with typical practice and their case mix.  

Furthermore, when we remove agencies with more than the expected number of outlier payments 

from the analysis, we obtain results that closely mirror those excluding all outlier cases.  For 

simplicity, we exclude all payment outlier episodes from the analysis.  Our analytic sample, after 

excluding outliers and prior to excluding agencies without data on costs per visit, consists of 

801,332 episodes from 1,832 agencies. 

Exclusion of cases without data on agency costs per visit 

In the current study, costs per episode are estimated by applying costs per visit for six resource 

types provided on the HCRIS to the reported number of visits of each type for each episode.  The 

six resource types are physical therapy, occupational therapy, speech therapy, skilled nursing, 

home health aides, and medical social services.  Previous studies for CMS, as well as our own 

work for MedPAC, have measured costs using resource-weighted minutes, obtained by applying 

a national wage rates to the number of minutes per episode of each resource type.   

 

Measuring costs using agency costs per visit provides a more inclusive measure of costs than 

resource weighted minutes, by including non-labor resources and overhead and by measuring 

agency costs rather than national costs. As a result, costs based on agency costs per visit provide 

a more realistic comparison of absolute payments and costs than when costs are based on 

minutes.  Furthermore, if non-labor resources and overhead vary by agency or the agency’s 
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patient mix, the observed variation in resource-weighted minutes will not fully capture variation 

of total costs with patient or agency type.  This could lead to problems in the estimation of both 

payment-cost ratios and payment models of costs.  While measurement by costs per visit is also 

imperfect – for example, it does not attempt to capture within-agency variation in costs of a 

given resource type across episodes and it inevitably isn’t fully accurate – it provides an agency-

specific estimate of costs and thus allows the models to capture relative costs across groups of 

agency or patient types.  

 

The analytic sample was merged to HCRIS cost report records for all agencies. Episodes were 

kept if the agency could be matched to the HCRIS files and had complete data on costs per visit 

and cost-charge ratios from the cost reports.  To preserve data from agencies where costs per 

visit in the cost report were unusually large or small, we capped each measure of costs per visit 

at three standard deviations from the mean of the distribution of logged costs per visit and kept 

the accompanying data in the analysis. The final sample consists of 771,278 episodes from 1,628 

agencies. 

4. Estimates of the Accuracy of the Current Case-Mix System  

In this section, we examine the ability of the current design to explain the variation in total costs, 

as well as the proportionality of current agency payments to agency costs.  Recall that under the 

current payment system, each 60-day episode is assigned to one of 153 HHRG categories, 

according to a formula based on the timing of the episode, the number of therapy visits, and 

indicators of patient condition.  The case-mix weight measures the relative cost of the patient’s 

condition based on their characteristics and indicates the payment for the episode relative to a set 

base.   

 

To assess the accuracy of the current payment system, we conduct three parallel analyses of the 

2012 HHPPS case-mix system using the sample of 2008 episodes described above.  First, we 

examine the accuracy of the 2012 HHPPS case-mix weights assigned by CMS for each of the 

153 HHRG case-mix groups.  This allows us to assess how well the current set of payment 

weights and groups perform.  Second, we compare the accuracy of the 2012 HHPPS case-mix 

weights to a case-mix weight based on the average total cost per episode for each of the 153 
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case-mix groups (i.e., the HHRG categories) based on the 2012 definitions and applied to our 

2008 data.  This allows us to estimate how the 2012 HHPPS case-mix system would perform 

with case-mix weights based on the year of data available for this analysis.  (The 2012 HHPPS 

case-mix weights were constructed with 2007 data.)   Finally, we combine the 153 case-mix 

groups into 18 case-mix groupings based on functional status, clinical condition, and early or late 

episode (but not therapy visits).  We then created a “service-free” case-mix weight based on the 

average total cost for each of the 18 groups, averaging over the groups defined by the number of 

therapy visits.  A comparison of the case-mix weights based on 153-category and 18-category 

case-mix groups allows us to investigate the role of therapy provision in the predictive power of 

the 2012 HHPPS case-mix groups.  

Accuracy of 2012 case-mix weights and Home Health Resource Groups (HHRG’s) 

Estimates of the accuracy of the 2012 HHPPS case-mix weights for reflecting costs are reported 

in Table 3.  Costs refer to cost-per-visit-weighted visits of services provided in an episode.6    In 

the first column of Panel A, we report the R-squared statistics for predicting costs using the 2012 

HHPPS case-mix weights and the case-mix groups.  The R-squared statistic is the share of 

variation in costs explained by the case-mix weights and measures the ability of a PPS, based on 

the model, to predict total costs.  

 
The 2012 HHPPS case-mix weights explain 41 percent of the variation in total costs as indicated 

by the R2 of 0.410.7   Using an updated set of case-mix weights based on the average total costs 

for each of the 153 case-mix groups leads to a similar share of overall variance explained 

(R2=0.428).  This suggests that the 2012 HHPPS case-mix weights are well-calibrated to the 

observed differences in current costs across these payment groups. 

 

The high overall predictive ability of the 2012 case-mix weights and the weights for the 153 

case-mix groups is due primarily to the dependence of the case-mix groups on the number of 

                                                 
6Therapy costs are calculated from the number of visits and costs per visit for physical, occupational and speech 
language therapy.  Non-therapy costs are calculated from number of visits and costs per visit for skilled nursing, 
home health aides and medical social services.  Total costs are the sum of these two components.  Extremely similar 
results were found using charges for each service type and episode multiplied by agency-level cost-to-charge ratios 
for each service type. 
7 As might be expected, given the role of therapy in the definition of the HHRGs, the weights vary closely with 
therapy costs (R2=0.727), but are virtually unrelated to non-therapy costs (R2=0.0015). 
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therapy visits provided. That is, episodes are sorted into groups based on the number of therapy 

visits and then, not surprisingly, the groups “predict” the amount of therapy received.  To see 

this, we modified the 153 case-mix groups to allow us to measure the loss in accuracy when 

therapy visits are excluded from the current case-mix groups.  Each of the 153 case-mix groups 

was assigned to one of nine groups according to its functionality and clinical condition 

assignment; these nine groups were then divided into two sub-categories by whether the episode 

whether the episode is early (first or second) or late (third and subsequent) in a sequence of 

consecutive home health episodes. The resulting 18 categories reflect the dimensions of the 153 

case-mix groups other than therapy service: functional status, clinical condition and whether it is 

an early or late episode.  Using the case-mix weights based on the average total costs for the 18 

collapsed groups based on functional status, clinical condition, and early or late episode, the 

percent of total costs explained falls from 41.0 to 5.9 percent.  The reduction in explanatory 

power indicates that the inclusion of therapy visits in the HHRGs is the primary factor in their 

ability to predict total costs. 

 

These findings have implications for developing an alternate case-mix system.  The current case-

mix system has a high explanatory power only because it includes therapy visits, part of the 

outcome being predicted, as a payment factor.  It should be expected that any alternative system 

that does not have therapy visits used as a determinant of case-mix groups will explain a smaller 

share of costs.  However, the lower explanatory power should not make an alternative system 

undesirable, since it results from eliminating the inappropriate incentives of the current system 

that can distort the delivery of care. 

 

To examine the effectiveness of the 2012 HHPPS case-mix weights in assigning high payments 

to high-cost cases, we report the percent of high-cost cases accurately predicted in the second 

column of Panel A of Table 3.  This indicates the extent to which payments track costs for the 

most costly cases.  If this proportion is low, agencies may seek to avoid the most expensive 

cases.  The measure is defined as the proportion of episodes with costs in the top ten percent of 

costs that have payments in the top 10 percent.  As expected, the percent of high-cost cases 

accurately predicted is quite high: 49.6 percent of episodes with costs in the top 10 percent have 

case-mix weights in the top 10 percent of the distribution. 
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Proportionality between an agency’s payments and its expected costs 

A case-mix index (CMI) coefficient measures whether the relative expected costliness of a 

facility’s cases is proportional to its payments.  Under the current PPS, the case-mix index is 

calculated as the average of the 2012 HHPPS case-mix weights for a facility, divided by the 

average case-mix weight for all episodes.  Regression analysis was used to estimate the CMI 

coefficient, which measures the relationship between the log of actual average costs and the log 

of the CMI used for payments (the predicted costs).  A CMI coefficient of 1.0 indicates that a 

facility would be paid in proportion to its costs. There would be no gain from taking a more or 

less difficult case load because increased payments are offset by proportionate increases in costs. 

A coefficient greater than 1.0 indicates that a facility with a relatively costly case mix would tend 

to be underpaid, whereas a facility with a relatively inexpensive case mix would tend to be 

overpaid (Cotterill 1986, Pettengill and Vertrees 1982).  A CMI coefficient below 1.0 indicates 

that a facility with a relatively costly case mix would tend to be overpaid, while a facility with a 

less costly case mix would tend to be underpaid. 

 

For the current system, the estimated proportionality of payments and costs differs depending on 

whether agency characteristics are used as control variables in the regression model, which also 

affects its interpretation. In models without controls for agency type, the CMI coefficient 

measures whether payments flow across agencies in proportion to their expected costs.  In 

models with controls for agency type, the CMI coefficient measures the proportionality of 

payments to costs within agency type and is more indicative of whether agencies would have an 

incentive to risk-select patients on the basis of the characteristics included in the payment system 

(Liu et al. 2007).  In a simple model with no controls, a 10 percent increase in payments is 

associated with an 8.8 percent increase in costs (see the first row of Panel B of Table 3).  The 

coefficient of 0.88 suggests that agencies with lower case-mix weights are underpaid relative to 

costs, and those with higher case-mix weights are overpaid relative to costs.  Since therapy 

episodes generally have higher case-mix weights than non-therapy episodes, this finding is 

consistent with work by MedPAC that suggests more profitable agencies provide more therapy 

episodes. 
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However, when we control for characteristics of the agency—factors such as ownership, whether 

free standing, region that agencies take as fixed—the coefficient on CMI is nearly exactly one.  

This suggests that payments based on the 2012 HHPPS case-mix weights are nearly proportional 

to costs.  Agencies do not appear to face an incentive to seek a more (or less) costly casemix 

overall since payments would increase (or decrease) in proportion to costs.  

5. Development of an Alternative Payment System 

To investigate the likely effects of having a purely prospective payment system, we developed a 

case-mix model to predict costs that does not depend on the amount of therapy services received.  

The model prediction is the basis of a set of alternative model-based case-mix weights that are 

used to simulate payments.   

Predictors of cost for alternative model-based case-mix weights 

Our payment model uses the clinical and function measures detailed in the 2011 report by Abt 

Associates that was the basis for the revision of the HHPPS.8  By basing the alternative payment 

model on predictors used by CMS, MedPAC and Urban Institute staff sought to create a model 

that: 1) relies on a relatively small number of clinically appropriate measures that are unlikely to 

be gamed and are acceptable to CMS, 2) provides reasonable predictive power, and 3) excludes 

the number of therapy visits received as a payment factor.9 

 

The CMS payment model consists of parallel equations for four subgroups of the population.   

The four subgroups are combinations of whether the episode is an early episode (first or second) 

or a late episode (third or later) and whether the episode has few therapy visits (13 or fewer) or 

many therapy visits (14 or more).  The independent variables for each equation are indicators of 

broad diagnosis categories, measures of functional status, and interactions of these variables.   

Not all independent variables are included in all four equations of Abt’s final model. 

 

                                                 
8 M. Plotzke, A. White, and H. Goldberg (2011). 
9 In earlier versions of this work, we developed a model based on Clinical Classifications Software single-level 
diagnoses based on the principal and diagnoses from the OASIS; indicators of ability to perform six activities of 
daily living; beneficiary age; indicators of IV infusion and drugs injected; whether the episode is the start of a series 
of sequential episodes, and whether the beneficiary had a rehabilitation or nursing facility stay in the 14 days prior to 
the start of the 60-day episode.  
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For the alternative model, we follow Abt’s strategy, but exclude counts of therapy visits from the 

design.  The alternative model consists of two parallel regression equations separated by whether 

the episode is an early (first or second) or late (third or later) episode.  The dependent variable in 

each model is the total costs of the episode, deflated for variation in wages across geographic 

areas.  For this project costs are defined as the cost-per-visit-weighted visits of home health 

services, with cost-per-visit data derived from the home health cost report.  The predictors for 

each equation include all of the diagnoses and measures of functional status and interactions 

from the CMS specification that are statistically significant and are associated with higher costs. 

We follow CMS practice in excluding diagnoses indicators that lower, not raise, payments.  This 

exclusion is intended to avoid predictors that might lead HHAs to avoid beneficiaries with a 

given condition. This exclusion comes at the modest price of reducing the episode-level R-

squared from 8.0 to 7.8 percent.  The complete list of retained predictors is found in Table 4. 10 

 

The alternative model-based case-mix weights are based on the predictions from the two 

regression models.  The models are estimated using ordinary least squares (OLS).11  Coefficients 

and the associated t-statistics are presented in Table 5.  The standard errors on the model 

coefficients are calculated using robust-clustered standard errors to account for the similarity of 

costs for patients within the same agency.  The case-mix weight is given by predicted total cost, 

deflated to have a mean equal to that of the 2012 HHPPS case-mix weight.  This adjustment 

ensures that the alternative payment weights are budget-neutral.   

 

To calculate the payment for an episode, the case-mix weight for an episode (i.e., the deflated 

prediction) is first adjusted to include area wage differences.  That is, the labor share of the case-

mix weight is multiplied by the 2008 wage index and then added to the non-labor share of the 

case-mix weight.  This adjusted case-mix weight is then deflated so that its mean equals the 

average wage-adjusted 2012 HHPPS case-mix weight.  The payment for the episode is then 

                                                 
10 We obtained data for the independent variables used in the current model from a data file produced by Abt 
Associates.   Measures that entered all legs of their payment model were obtained directly from the Abt file and used 
directly in our model.  Measures that were not used in all of their equations were calculated based on OASIS 
measures (e.g., surgical wound status) or ICD-9 diagnosis codes.  A comparison of our calculated measures with the 
Abt data for episodes where both sources were available confirmed that the calculation approaches are quite similar.   
11An OLS model with robust-clustered standard errors is used here for simplicity and because it has a slightly higher 
R-squared than generalized linear model with a log link (Poisson regression).  No episode has a negative model 
prediction from the OLS model. 
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calculated as the product of the wage-adjusted case-mix weight times the base rate for 2008.  

This procedure – applied to the budget-neutral case-mix weights – ensures that the resulting PPS 

is cost neutral, with equal total payments under the refined and current payment systems.   

6. Accuracy of the Alternative (Non-service-based) Case-Mix Weights 

Predictive power 

The alternative (non-service-based) case-mix weights are found to have substantially less 

predictive power than the 2012 HHPPS case-mix weights.  As reported in the first column of 

Panel A of Table 3, case-mix weights based on the prediction of a non-service-based model of 

total costs explain 7.8 percent of the variation in total costs.  As expected, this is substantially 

lower than the 41.0 percent explained by the 2012 HHPPS case-mix weights, but is an 

improvement relative to the 5.9 percent explained by the 18 collapsed HHRG categories based 

on functional status, clinical condition and early or late episode. 

 

A comparison of the percent of high-cost cases accurately predicted by the alternative model-

based case-mix weights (column 2 of Panel B of Table 3) and the 2012 HHPPS case-mix weights 

(Panel B of Table 3) shows that the alternative case-mix weights have, as expected, a lower 

probability of predicting high-cost episodes than the 2012 HHPPS case-mix weights.  The case-

mix weights based on the predictions from the non-service-based model of total costs correctly 

assign 23 percent of high-cost episodes to be high payment as compared with 50 percent for the 

2012 HHPPS case-mix weights.  The greater ability of the HHPPS case-mix weights to predict 

high-cost cases results from the inclusion of therapy visits in the definition of the 153 HHRG 

categories.  The 18-collapsed groups that exclude therapy visits accurately predict high-cost 

cases at roughly the same rate as the alternative case-mix weights. 

Proportionality of case-mix weights 

We next analyzed the proportionality of changes in case-mix weights and costs in our alternate 

systems.  As before, we estimate the proportionality of payments and costs both without and with 

controls for agency characteristics.  In the alternate system with no controls for agency 

characteristics, a 10 percent increase in the payments provided is associated with a 9.97 percent 

increase in payments (see Panel B of Table 3).  With controls for agency characteristics, the 10 
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percent increase in payments is associated with an 11.5 percent increase in costs.  The two 

measures of proportionality (0.997 and 1.15) are not statistically different from each other.  

Neither is statistically different from its counterpart based on the 2012 HHPPS case-mix weights.  

Payments under the alternative system would vary proportionately with costs at the agency level 

overall, as in the current system, but an episode’s assignment to a high or low payment group 

would no longer be dependent on therapy and would thus be less gameable.  

7. Findings: Impacts on Aggregate Payments 

Any change to a system of payments has the potential to shift considerable resources across 

subgroups of beneficiaries and agencies.  To examine the effects of our model-based case-mix 

weights, we first calculated payment-cost ratios for the payments based on the 2012 HHPPS and 

the alternative model-based case-mix weights to provide context for understanding whether the 

new system is shifting payments for groups that are relatively underpaid or overpaid.  We then 

calculated relative payment ratios from the simulated payments, defined as the ratio of total 

payments to a group of beneficiaries or agencies under the newly-developed payment system to 

total payments based on the 2012 HHPPS case-mix weights.  The payment-cost ratios for the 

payments based on the 2012 HHPPS case-mix weights and the alternative model-based case-mix 

weights are reported in the first and second columns of Table 6.  Additional details are provided 

in Appendix Tables A-1, A-2, B-1, and B-2.  Relative payment ratios are reported in the third 

column of Table 6, with additional details provided in Appendix Tables C-1 and C-2.  

 

Overall, the payment-to-cost ratios for payments based on the 2012 HHPPS case-mix indicate 

that payments are 27 percent greater than costs.  According to MedPAC staff, profitability for 

this sample is above that estimated from cost reports in which costly outlier episodes and low-

utilization episodes reimbursed at less than cost are included.  Beyond this, the high profitability 

probably reflects a combination of the overall profitability of home agencies and the degree to 

which some elements of costs are not included in the estimated costs per visit that underlie the 

cost measure.12    

 

                                                 
12 The analysis does not include the costs of non-routine supplies (nor their separate payments). The analysis also 
does not include some services (such as durable medical equipment and osteoporosis drugs) that are paid outside of 
the 60-day episode payment. Together, these make up a small share of total costs. 
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Table 6 shows that for episodes without therapy, payments are 32 percent above cost, while for 

episodes with more than five therapy visits, payments are nearly 25 percent above costs. That is, 

non-therapy episodes are reimbursed at more than the average amount, while therapy visits are 

reimbursed at slightly less than the average amount. Though somewhat unintuitive given the 

incentives of the current HHPPS, these baseline findings are in fact consistent with the 

relationships between payment-to-cost ratios and the number of visits shown in the figures 

discussed above.  Episodes with 1 to 5 therapy visits are profitable, and even though episodes 

with 20 visits are the most profitable in terms of dollar margins (as seen in Figure 2), episodes 

with more than 5 therapy visits include unprofitable cases with many therapy visits.  We also 

note that episodes with more than 5 therapy visits are more profitable than those with fewer 

therapy visits on a dollar basis even as they are less profitable on a percentage basis.13.   

 

Under the alternative payment system, payments to non-therapy episodes and episodes with 1 to 

5 therapy visits would increase, while payments for episodes with more than 5 therapy visits 

would decrease.  By de-linking payments for an episode from the number of therapy visits 

provided, payments for episodes with higher amounts of therapy use would fall.  But the 

alternative system would also create an incentive to reduce the number of therapy visits relative 

to the HHPPS, and if providers were to respond as expected, the payment-to-cost ratio for 

episodes with more than 5 therapy visits would rise relative to what is simulated in Table 6, 

which does not include such a behavioral response.  If, in addition, providers responded by 

increasing the use of non-therapy visits as they become more profitable and the incentive to 

substitute therapy visits for non-therapy visits is eliminated in the alternative system, payment-

to-cost ratios would likely fall below the high levels shown in Table 6 in the alternative system 

(1.71 and 1.77 respectively).  

 

As the above discussion indicates, evaluation of payment-to-cost ratios in the current system by 

groups defined based on actual number of visits must be done in the context of understanding the 

incentives of the system that created the observed patterns of use, which may differ substantially 

from patient need.  At the same time, a static analysis of changes in payments from the current 

                                                 
13 Under the current system, average dollar margins for episodes with more than 5 therapy visits is $779 vs. $536 for 
those with 1 to 5 therapy visits and $498 for episodes with no therapy visits (not shown in Table 6). 
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system to the alternative system is limited because it does not incorporate expected changes in 

provider behavior that are the motivation for making payment changes in the first place.  

 

We believe a more meaningful comparison and evaluation of payments under the current and 

alternative systems can be made by focusing on groups of episodes defined on the basis of 

patient need for services, rather than the amount of services provided, as the latter is skewed by 

payment incentives separate from patient need.  To this end, we created three groups of patients 

defined on the basis of patient characteristics (also shown in Table 6): patients with a low 

(predicted) probability of 6 or more therapy visits, moderate probability of 6 or more therapy 

visits, and high probability of 6 or more therapy visits.  We estimate the predicted probability of 

an episode having more than 6 therapy visits as a function of patient characteristics, and interpret 

the predicted probabilities as an index of patient need for therapy. This approach assumes that, 

on the whole and despite the incentives affecting use patterns in the 2008 data, agencies are more 

likely to provide 6 or more therapy visits to patients who need them, based on their 

characteristics.   

 

For the three patient groups based on therapy need in Table 6, we find that payment-to-cost 

ratios in the current system range from about 1.19 for patients with low therapy need to 1.36 for 

patients with high therapy need.  Thus margins are significantly higher for patients with higher 

patient need for therapy.  The payment ratios show that, relative to the current system, the 

alternative system would increase payments by about 14 percent for patients with low predicted 

therapy need and reduce payments for patients with high predicted therapy need by about 10 

percent.  The overall result is that payment-to-cost ratios would be more evenly distributed 

across patients who need different amounts of therapy.  Under the alternative system, payment-

to-cost ratios would range from 1.36 for patients with low therapy need to 1.23 for patients with 

high therapy need.14   

 

                                                 
14 Whereas dollar margins range from $397 for episodes with low therapy need to $919 for those with high therapy 
need, in the alternative system, dollar margins range from $744 for episodes with low therapy need to $579 for those 
with high therapy need.  Thus dollar margins are more uniform under the alternative system by categories of patient 
need and reduce a strong incentive to select therapy patients in the current system. 
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Examination of other subsets of patients show expected patterns. Under the current payment 

system, high-cost episodes among non-therapy episodes costs are substantially below costs (only 

56 percent).  Beneficiaries eligible for both Medicare and Medicaid are paid 28 percent above 

costs – roughly the population average.  Under the alternative model, for non-therapy 

beneficiaries in the top decile of costs among non-therapy beneficiaries, the payment-to-cost 

ratios are slightly higher (0.76), with payments increasing by 36 percent.  In addition, payments 

to dual beneficiaries with both Medicare and Medicaid would increase slightlyby 4 percent.   

 

Payments also vary with agency type, perhaps owing to the disproportionate provision of therapy 

by free standing and for profit-agencies.  Under current payments, hospital-based agencies are 

paid 7 percent above costs—considerably below the population average—while free-standing 

agencies are paid 31 percent above costs.  Non-profit agencies are paid 21 percent above costs, 

while for-profit agencies are paid 32 percent above costs.  Under the alternative payment system, 

payments to hospital-based agencies would increase by 5 percent, offset by a reduction in 

payments for free-standing agencies of 1 percent.  Payments to non-profit agencies would 

increase by 4 percent while payments to for-profit agencies would decrease by 2 percent.  As a 

result, payment-to-cost ratios would be more uniform across types of agencies under the 

alternative system. 

Variation in dollar margins by number of therapy and non-therapy visits per 
episode 

Finally, we compare how dollar margins vary in the current and alternative systems, by 

combinations of the number of therapy and non-therapy visits provided.  This analysis differs 

from the one immediately above, since it focuses on dollar margins rather than payment-to-cost 

ratios and the groups examined are those determined by the cross of number of therapy and non-

therapy visits.  This analysis provides additional perspective on the incentives agencies would 

face under the two payment systems to provide different levels of use.  

 

Figure 9 presents a “heat map” showing average levels of dollar margin under the current system 

for different visit type combinations.  It clearly illustrates the asymmetry of incentives to provide 

additional therapy vs. non-therapy visits that is a key feature of the current system.  The most 

profitable episodes are those with around 20 therapy visits, and a low number of non-therapy 
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visits. The system provides an incentive for an agency to prefer therapy patients over non-

therapy patients, and for most therapy patients, to use more therapy visits and fewer non-therapy 

visits. We note that the vast majority of episodes are distributed in the lower left section of the 

figure so that 79 percent of episodes have a combination of therapy and nontherapy visits that are 

profitable on average.   

 

Figure 10 presents an analogous heat map for the alternative system.  Under the alternative 

system, the most profitable patients are those with low levels of visits.  Increases in both types of 

visits reduce margins all else equal, so agencies would have an incentive to use both therapy and 

non-therapy visits efficiently. Agencies would be able to choose the best type of therapy for a 

given patient without facing a large incentive to prefer one type of visit over another.  Under the 

alternative system, 76 percent of episodes have a combination of therapy and nontherapy visits 

that is profitable on average under 2008 use patterns (similar to the 79 percent under the current 

system).  The share of profitable episodes would likely increase as providers adjusted to the new 

system.   

8. Summary and Discussion 

The current payment system for home health services under Medicare contains an incentive to 

increase the number of therapy visits beyond what would be considered necessary for some 

patients on the basis of clinical considerations alone.  To address this, the Commission 

recommended that the home health PPS be revised so that therapy visits are no longer a factor in 

setting payments. 

 

In this report, we present the results of developing and testing a model in which payments for 

services rely on patient characteristics.  Using information collected from 2008 OASIS and 

claims data, we built a model of resource use that provides insight into the effects of removing 

therapy visits as a predictor.  Overall, the model explains 8 percent of the variation in total costs 

of services provided. As expected, this predictive power is far less than that obtained by the 153 

current case-mix categories.  However, it is modestly better than that obtained using the current 

case-mix categories without the therapy service dimension.  An agency-level analysis of case 
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mix shows that the implied case-mix weights of the refined system are proportional to costs to 

roughly the same degree as the 2012 HHPPS case-mix weights.  

 

Analysis of payments, costs, and margins shows that the current system creates a large incentive 

for agencies to substitute non-therapy visits for therapy visits to the extent this is possible.  This 

feature stems from the asymmetric treatment of different types of visits in the current system.  

The alternative payment system presented here adjusts payments for patient characteristics as 

they are associated with episode costs, but it is a truly prospective system in that it does not 

provide additional payment for additional amounts of service provided.  As such, it creates an 

incentive for providers to use all types of visits efficiently, without favoring one type of visit 

over another.   

 

The alternative system would shift payments towards episodes that use no therapy or low levels 

of therapy, and away from episodes that use 6 or more therapy visits.  While eliminating the 

incentive to substitute therapy services for non-therapy services, it would, with no behavioral 

changes, increase existing differences in overall payment-to-cost ratios by patient groups defined 

on the basis of number and types of visits provided.  However, we expect the industry would 

respond rapidly to the changed incentives as they have in the past, and would likely alter the 

number of visits provided.  The new mix and amount of visits would ideally be driven by patient 

characteristics, as the alternative system does not provide an incentive to use therapy services or 

any other specifically beyond what is indicated by patient need. To the extent that the current 

system encourages the overuse of therapy when patient characteristics suggest other services 

may suffice, the implementation of the alternative system could reduce the use of therapy visits 

and increase the use of less-expensive non-therapy visits.  The payment-to-cost ratio for patients 

with more than 6 therapy visits would rise, and the ratio for patients with more than 6 therapy 

visits would fall, likely bringing the two ratios closer.   

 

For these reasons, we would put less weight on the impact findings by patients defined by types 

of visits used in the current system, and more weight on the impact findings for patient groups 

defined on the basis of need.  Our findings suggest that the alternative payment system would 

balance payment-to-cost ratios across groups of patients defined by need for therapy services 
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better than the current system.  The findings of the impact analysis also suggest that relative to 

the current system, the alternative system would reduce variation in payment-to-cost ratios by 

type of agency and shift payments somewhat towards hospital-based agencies and non-profit 

agencies that generally have lower margins under the current system.   

 

In considering adopting fully prospective payments for home health under Medicare along the 

lines of the one presented here, an important question is whether agencies would respond to the 

incentives to use visits efficiently by stinting on care (using fewer therapy or non-therapy visits 

in to a degree that would harm patient care).  We note that the alternative design would treat 

therapy visits the way that non-therapy visits are already treated today, and we are not aware of 

evidence that non-therapy services are systematically under-provided.  

 

Concerns about stinting are always present in prospective payment systems, but it warrants 

particular attention in home health because, for reasons that are not well understood, the 

correlation between patient characteristics and episode costs is low.  Skewed incentives in the 

current PPS, lack of guidelines for cost-effective use of therapy services, and treatment patterns 

idiosyncratic to individual home health agencies could contribute to weak observed relationships 

in the data between clear indicators of patient need and the amount of services provided.  The 

current system, which singles out therapy visits for fee-schedule-like reimbursement, does not 

appear to be the best solution if stinting on patient care is the problem.  Instead a system that 

overall promotes efficient use of services, but which has additional monitoring for quality care 

delivery, or a more robust method for making low-utilization payment adjustments could be 

more productive routes for promoting quality patient care while incentivizing efficient use of 

health care resources. 
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Figure 1. Home Health Episode Payments and Costs
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Figure 3. Home Health Episode Payment-to-Cost Ratios
by Number of Therapy Visits

0

1

2

3

P
a

ym
en

t-
to

-c
o

st
 r

at
io

 a
nd

 r
e

la
tiv

e 
fr

e
qu

en
cy

0 10 20 30 40
Number of therapy visits

Episode relative frequency Payment-to-cost ratio (2008)

Notes: Sample excludes episodes with fewer than 5 total visits, no therapy, and more than 40 therapy visits.
Payment-to-cost ratios computed as mean payment divided by mean cost by number of visits.
Number of episodes normalized to have mean of 1.

Figure 4. Home Health Episode Payment-to-Cost Ratios and
Relative Frequency by Number of Therapy Visits



27 
 

 
 
 
 
 

 

1,000

2,000

3,000

4,000

5,000

D
ol

la
rs

0 10 20 30 40
Number of nontherapy visits

Mean payment (2008) Mean cost

Mean payment (using 2012 HPPS case-mix weights)

Note: Sample excludes episodes with fewer than 5 total visits and more than 40 nontherapy visits.
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Figure 9. Home Health Episode Margins Under Current System
by Number of Therapy and Nontherapy Visits
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Figure 10. Home Health Episode Margins Under Alternative Model-
Based Payments by Number of Therapy and Nontherapy Visits
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Appendix 

 

Tables A-1 and A-2: Detailed Payment-Cost Ratios for Payments based on 2012 HHPPS Case-

Mix Weights 

 

Tables B-1 and B-2:  Detailed Payment-Cost Ratios for Payments based on Alternative Model-

Based Payments 

 

Tables C-1 and C-2: Detailed Impact Estimates  
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